Cystatin C as a cerebrospinal fluid biomarker for pain in humans.
Through a process of subtraction cloning and differential hybridization, we previously identified several new genes whose expression was induced by peripheral inflammation. One of these coded for cystatin C, a secreted cysteine protease inhibitor in the cystatin superfamily. We hypothesized that, concurrent with increased expression in dorsal horn, increased secretion would elevate the cystatin C content in cerebrospinal fluid (CSF) during active pain states. Alterations were assessed by immunoassay and by surface enhanced laser desorption ionization (SELDI) mass spectrometry with either reverse phase or immobilized anti-cystatin C antibody surfaces using CSF from ten age-matched obstetrical patients at term. Five control subjects were scheduled for an elective caesarian section and were not in pain. Another five subjects were in labor for 8.9+/-1h and were in severe pain as assessed with a visual analog scale and the McGill short form questionnaire. The level of cystatin C as measured by immunoassay in the non-pain patients was 2.77+/-0.75 microg/ml and in the pain patients 5.36+/-0.92 microg/ml (P<0.02). The elevation occurred without significant change in total CSF protein or beta-endorphin content. The cystatin C increase also was detectable by SELDI with either raw CSF or after antibody capture. These data are consistent with our previous animal study and the idea that persistent pain induces the synthesis and release of cystatin C in dorsal spinal cord, the surplus of which overflows into the CSF.